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1 

r. 

Hia# 7 - y > * ©feft£rt©fe&«tc*t u t * 9 - tti 

&&mr s tc&xD jt ■* y t. , 
Aft sftfceBttPffne? > * f - ^urttc* 

-:/*»|-tc&Sft»lcfl£-3-c> BifBa:/y ^STfc io 

fcrtwasw-f — ^<o i ft* iif?-r s^st <& 
«*.s:/y>f a. 

s n -s c i ? *m*3 i cct e*s©^ k-5 
[is*S3] i5iB^y>*-f-^i/«. *5-^y> 
tf C <t£#@i T£i*5jaa i (c tats© y >f H?-f 

20 

[ifjjai4] ssffi^y t/M*. *-7-7"y> 

£#ifC££#&£TSfW^3tciat£©:/y>* 
5ffeW3-C«iESi*feWl©fc«>©*7— tHftM*^ 

u ^^-^y^^feH^-ciifeM^^^Trs*^- 
m^ffi^m^-r * c t i -r z>m?m 4 (ciats© ^ 

[f§*iB6] «nE9W?-^>H*. Aft!**xfcfe&<I 30 

2gia©«t»ett%ttJ^<!:-r-5* -r -^©-t ^-causs 
ti6ct*#®t-r-5fi^ncieis©^y F^-f 

n2,c£%^tiT-sfS*]i6{ciats©^y>$ f^-/ 
J*. 

sp©iai-©B^a[©*fjoaj: o tiSt^s^^^feKiMr 

IB$g©^y>f FW<. 40 

^y>*F5-f^. 

[SSjJSS 1 0 ] fflSSS'h/cffittiiufa^y >*t— ^ 

n a r g b feggi* Aftfeg«£ra^^&-f ^ 

c<t*i$©£T*f*;fcmccfaiB©^y>5» so 
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Fv-f'<. 

m>m 1 2 ] AASiMKA^stifceicisct 
itfiaaisxg-caijssn/cEnBdoJtg&feic. Aftfe&« 

y > *fe®S^©It&©fc*©&3*fc) 
<t^^H»* Sffl <* 1* SXH i . 

c©^wsst{cs-^i>r 7" y > £ew3©e&c-3<,»r ^ 
y > yjmtttfw- sxgt . 
cc^y^^f 1 — ^©^©fetc^t-r^w-^-^Hii 

im>m i 3 ] Btri5a!isie«^t:©Eii®i-BjtBfea€: 
? y > y-r * c t -ca^s n-s c t *itm<b -rs n 
3?Jg 1 2 Kf atg©^ U >ifr-- ^)VRxm.n9— ^© 

[ts^tg 1 4 ] Mie-y->-7-y >y»sa*atc5*-rs 

EnB'Mt6^cfe©i^4^© 1 cc*t urtf 0 Ci41$ilt1- 

1 3 Kfais©^'; > * 7—7)vmfi$m7— ? 
imncm i 5 ] fnasfflx^tt. T^t&m^ip^ws 

2 (ClBtS©^ y > ^ 7— ^JURO'^W?— ^JU©Ji5fiS* 
[iiwai 1 6 ] A*feffi«^ttC I E LA Bffi«^r 

S3^7c©ji«r^3tisc i^mi-rssf*«i 
5tciaig©^y ^*acf«tni^- ^©jbes^ 

1 7 ] mrlB^" y > f f-T/AHBt*. fe^Slg 

©M^&ttKija^fiii. ^©eai^©^few©ffiK 
si|^ccfitm$tisci«:^mi-r-5i«*«i 2 

■rSift^ 1 7 JciBtS©^* y > * r— ^us^w 5=-- 
^^©^EE^. 

CIS*a l 9 ] IfflB^ y > 9 ^-^uoftJUXSB. 
511 2KIB*g©-7'y>3''5 i -7';l'i^-5 i -^©BsR 

am. 

[it«ii2o] friary >*f-^sn»ifitt. ^ 
y > * -T-jbjCP p>jasttK©iH^§is#=&i&3rr i-ns: 

cit*92 i ] yy>^feiHrt©ei«w^-^i-rt 
©fe©H©s^fii«ritg[-r •sis* zhi.cffiz.ztt* 
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(mum 22] ■?)\,puz.m&fe*imsr 
ts^2 i«cfeiS<D7*y>*-f- 7;w© 

K«*-5C££1$giti:-r£!i3jSB2 1 (CgBtS©:/ 1 .; 

^©^b*j5f£©HffifcKB5£-rsx«£3 £ 
c<b£if$$i<!:-f £if3jaS2 4«cBBi8©^y>*f— 

i m^m 2 6 ] itriB^wf - ^©traxgttEoBij^ 
^sci^^mi-rsi^Jii 2cci2is©^y>^7 : — 20 

3 6 k« a * g i t r zm?m 2 6 Kiats© 
^y ^ju&aji^- ^KD^eS^ffi. 

[ff#Jl2 9] A^feffiJlSKA^Sttfcfetej&DT 

30 

A^jfeffi^wEnMBjti^fe^iiJS-r^xei. 
friBUcex^-caiJSSti/cfeKSrJ^r. A^fegu^ 

#m 2 9 tcfetg©^ y ^;KD0stfrs. 
[«*S3i] ^•©•y>7 , y >y«sm*fe«:strs 40 
mm pjfigttfe©#j 4 #© 1 teat o t: & 3 n -s c <t &i#g4 

iT5iMaB3 0tCieig(D7 , y>f ^©J&Jjfcfr 

[fa#« 3 2 ] mrfBSiffixstt. m/p-fmic «fc 0 . 

frlEA*feffi«»^ 6tiffei«J5£XfI-CiS'J5£ 3 n/cSJPJ ol 
t&trfi~.Sfll£?T & SXflSMi;?. S C £ 5r^mi T £fi§ 

?m2 9 (cfBtgcoy y > * f — ^;K0^fiS^S. 
mam 3 3 ] ttriBTo^fej^^^wc iela bmu 
m-c&*). mmm4>—mm*L\ a* b*«©3^7u 

t?j@ffl3ft£C<fc£#Si±T£f»3fc^3 2iCia8©:/y 50 



9 (ciBt&©:/y >*7"-^©^fiS^. 

«©&&&© u^trais* 3 e.tc«^. -s c 
mtTzmxm3 4cciE4s©:/y zr^m^ 
m. 

im*m 3 6] hubb^ y > ^ ^-^©n-gxew:. 
*«&$iuss=&i&*-r sxg^tf c «t zft®. t -r sit* 
«2 gccia^yy^f 7 s — ^©JK^i*. 

y > ^ f— e>»StK©ia^SB»€:K5*T & XSS: 
^t* c i i^t-T 2 9 iciSMfDzf >)>*t— 

sc©ei ©RBog&tefcstjrr sxg^s 6 «c«^. s c 

t -5 2 9 KI Bt2©^ y>^7— rOb© 

[«*S3 9 ] SMS^y ^^t 1 — ^JKC««WS 
3 JCti^. S C <h4^® t TSIf 3 8 CCfBtS 

<Dzf y > 3f f — ^;u©JF5fi£^= 

[«*^4 0 ] MsBS^filW. B^fei L-CI^I— ©a 

*B^oj:^{c»ffl3n-s?:i*!|^[i-r*iS*JS3 8 
ccia«g©r/ y > # r-- ^©^fiK^ffi. 

[«^S4 1] S^fil©e«*ii*n31t-5Xg«:3 6 
KI^SC «!: 4#gttT-5lt*«4 0 KIEtS©^ y > $ 

Cif*Ii4 2] 3i?fe©i5&*iiJjn3-e-3o t »s© 

Ci4«Sit5S^4 1 (CiB4S©^y>5»f— 
©Ji5fi5Cfri£„ 

C«*«4 3 ] A*fe^«^KA^3n^fetCj£:D 

A^feffi^©En^^fe*S'iS-r sxg t . 
mfBSJSxetcfcwsii^tc*^^. ^y>3ffeis© 
^gp^w^-raxgi^ 

±ia©fe^SP©ffl{c»-^i^T . ^y>*fe^-©^y 

>^«c*fT-S^^-7'JHi*it»'rSXgi«r{i^ 

[sM3S4 4] fr§Bi«^xstt±-c©En»ipjegfefe^ 
•y-^p'y >ytsc <kTMfj£3 me t*%iWt.£-rz>m 

cti*94 5 ] S5ia-y-> ? y > ^«sta*acc»-r ^ 
EnB<rati%e©^4^© i (c5ttLrccsti«c 
t-r -51**^4 4«cie*8©^f— ^^©^fifc^Ffe 

[iwog4 6 ] Btria^T— 7)\,<D%mxm\twm* 
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*. s c t i ? zn&m 4 3 K^smo^f- - zf>i 

mzzibicffi%.2>c tzimfri>m?m4 6«:iais© 

etcd^sc L*m®.t?z>nim4 7 k 
tats©^-?- ^;KD»fifcfrft. 

m>&Mmicfc c r * 5 - ai^jfii £t&&-r •& tc& <omm- 
v vmm-rzzmz-gt* c <t*^m<fc-r-sii*«4 9 20 

[ISJra 5 1 ] fjiB^ y > 2 ttumaxsix. * 

[m#85 3] friary ^jw*. fc^-yy 30 
-Mt>m*im? z> c 4 4 -r susr* 5 2 (ciats 

©279-EPB££j& 

jMftD* ^«BMT «XB«dtr C 4 t T SIR* 
514 9tCiB8©#7-EWSI2r&. 

Ci«*JS5 5 ] fflBSKXSCcisOT. ^fettfetl 

ft*«c»-3c»r r^-fex 3 nzc 4 -tsm^js 40 

5 3 KiBIS©*; 7 -EngiJ#&o 

[f|3j?Jf5 6] rJW«. 7" y>*feig© 

«g|50DI^-O?^S©*tj£;fecl: ») *>H5C^g[€:lt-5feCC*f 
-rS*7-tB^«i«:#Mi&-r -5 C 4 %#ii4-r -5ft*Jl5 
5 :ciat£©* -EflJS!W&„ 

[ WS^I 5 7] A2) * 5 -ffi^^CD»Sffl?rffi^-r 
*X?1* 3 6 (Cii*. 5 C 4 4 -T SlttsfcJS 4 9 CUB 

tg©*77-epj©i:m, 

^Sf i -:?Jl'CCtelW3ft£t4£^4ir*lf|5£JI5 7 50 
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M^?:A*feM^^-r-5Xg-C*-5T. ^©^fctc 
J: D *i *_h©*7 7 -H^EPBiJ S ft SXH* S 6(cffl 
^SC4€r#®4-rSi**J14 9 (Cge«g©*7-EnfJ^ 
& 

[»*JS6 0 ] A^^^tcAtJSftfcfetCf&Cr 

c®aiJlHttccs-3i*T. :/y>£feig&*3©feK:>tfT5 
7 , y>5f^-^i'ffi4. ^"y>3r-f— ^-^©feKj^-r 
a ^ y > * f— ?)i>m 4 *ft#r &tm?s 4 5 
^ y > * * - ^ARt^Wf — ^>ko«w««. 

*tT2>D-^7V ZC 4^®4-r*»5»16 

0 (Cf ffi<D7 'J > 3? ^-^Jl/R^I^T— zfJU<DJ&lS&i 
S. 

©«^4^©l-e*St:4%iRF®4-r4f»*J16 lKIHiS 

y > $ ^- ^;i/R^atw^ - -7)UDBm$m.. 

iaafl5£xst:s'J5es nA:eu®MteJtce^s^>— ^&tc J: 
zmmznti: j 5d4*!^m4-r€> 6 0 tciais© ^ 
y > ^ ?-rf tomtom ^-^©Bs^g. 

[fS*16 4] A^MMttCIELABSS^r 
•53ye?c©iS«-C*fiSSn-5C <t «r^4-TSW*JI6 

3 KiaiS©^ y > ^ ^^©jbrs^ 

So 

^fe©SS«iK:ja^ffi4. feffi«3S©^fe©^S«i© 

3 tcf ats©^ y > * 7— •?MkV%m- : 5— -?>\><i>fef8J5 

s(#m4-r-Si**JS6 3 «cia4g©^ y > 
[»*J1 6 7] friaT" y > * ^JUt^sta^S 

«IM^?rl^*T i C 4 ^^Si! t ? $m>m 6 0 KiBtS© 
>3'7 i -^4^W7 i -^©^S5^lg. 

6 8 ] Hufa^" y > zf—^Kstm^mz-? y 
> ^ 7^- zrjifr hmtWDvmm**^-? z c 4 
® 4 -rsif^ii 6 0 tciaig©^ y > $ y - -^ji-Ro-^ift 

im&me 9 ] ^y >f&Mft<o&.t%L!Rr—7)U*i 
©& 4©p^ ©5i^«i*i+gt-r * sr 2 ©tm^a* * e. tc 

«*SC4*^4-r-5ft#JIi6 0K:fatS©^'J>^7- 
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[ if *® 7 o ] frieg^ffltt i y > * ?y\> tci&m 

[if*®7i] Bfrfea^fflw. yy^^fe^sgp© 

fei la|-©feffl*}#oJ: ^ cc»W S ti 5 c <b -T 

&if*®6 9 ccfaiS©-7"y 

©JtJfSSB. 

[It*®7 2] f*jie@1NS©#&£*t^-r 10 

WLtt^mmi i tcfBiso^y y^i^w^ 
[if*® 7 3 ] fnem 2 ©tt«*e«s^<i©^s* 

^StZ&tsC £ -T-Sif*® 6 9{Cl2«80^y > 

[ff*®7 4] mriettff^ttHlBiJ^oi^&feilll- 
O&fKft-O* Jf > - -TMKD^fefclSHJ-r S C <!: 

mt-rsit*®6 otcfeiS©:/i> ^i'f-^iWf 

-^©T&JiSS&g. 20 
[if*® 7 5 ] J£Wfe©S&ff £ 
•r*if*®7 4{ciBfg©^'J MiWf- ^ 
;i/©JtJj$3£iB. 

[if*® 7 e ] mnm<Dms.<Dmt\tmn<omm^ 0 

TKSORg^n-S C ifc^if £lf*®7 3 CCiatS©?" 

y >f r— ^^^^-^©^fiseSo 

[If*®7 7] A^feffiS^CCA^Sn/cfeCCjt^r 
En0J^ItB^&©jB'J5£<BCC»^»t:. A^feS«^*>6^ 30 

[it*® 7 8 ] itriBa>isffltt^-c©Enipr5Jiigttfe©-y 

>yy >*#>6t#SC i**!H&£-r£lf*®7 7 (CfBSS 

[if*® 7 9 ] mffa-y> 'J > ^uffl^fe© 5 %ehbi] 

T^ftfe©^#©l{CttUT&3ftSC££#8fc£-r 40 

■sit*® 7 7 fcia^©^y zs9?-"-?)wmf8&&&. 
[nt*®8 0] frgeaiffl^sw. A^3feffi«^*>e>w 

•2>SiJB£*Tft 5 C .2>lf*®7 7 {class©?* 

[I8*®8 1 ] A*affiS3RttC I ELABIS^T 

&o> m*>-m&*cj:zmfm*L\ a* b 

* 3 -.xjt<omm-cwm ztizct t sif *® 8 

0 fclBtS© ?•>; >*t— ^U© JgfiRgg. 
C If*® 82] :/ y > £ :/;MB tt. fejffi«5i©8& sc 
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^feftbtcifiofili. fe^^©fcs#fe«i©fii«c^t,:>rgiJ 
* «c»a $ c t &m i-r *i»*®7 i «cibis©^ 
y>5f7-- ^©jfcjsgg. 

[if*® 8 3 ] M^fett«:iai>eB^e«i©ftirefe 
u^wcafes c ££#® t t s if*® 8 2 K-.ias& 
©7* y > * f-- ^©j^esiia. 
[» *® 8 4 ] ifriaitst^Stt^^Ja^^s-r * 

C££*&m£T&lf*®7 7 {Ciat£©^y 7— ^* 
©J&iS^S. 

[if*® 8 5 ] twaH**«t*^y ■>**■- 
fikw^©m^a5^*^*-r * c <t &&m±-t stf*® i 

7{ClBtS©^y ^^-^©^b^b. 
[»*®8 6] 7"y>3»feJ^rt©fei^7— 

©a t ©ra©s^««:it#-r zm 2 ©ft-n^s* s e> tc 

m^Ci^m<!:-r5i»*«7 7{cfBt8©-7 P, ;>3'7 i 
-7;i-©^^g. 

[i*S8 7] s^ffl«-^y>f f-^jKcts^sn 

^ c i 4^ <t -r 5 1«*® 8 6 (ClBtg©^ 'J > * ^ 
^©^RS^S. 

[»*« 8 8 ] m%zm®mi*m&& tm-o>?m*m 
o «fc ^ tcgtffl § ti s c <b *m 1 1 z>m&m 8 6 (ctats 
©y y > ^ -f - ^©ffiRfcsss. 

[it jjai 8 9 ] s^fii©^a«tiJin snsci 

i-r-Sff*3«8 8 {cfBU©^^'; ^^^-^©^^ 

So 

*^©paffl{ciEs-r -s c <!: *#®<i:-r sis nm 8 7 (C 

IB*S©y y > it 7—7)\><DWsf$M. 
[if^9 1 ] A^effi««cA^sn/cfe(cj5D-c* 

*7-^y>ffem©siJ5£ffi{cs-3i,»r. *5-^y> 
fej$ii£gB©<iK:g-3i,»T\ yy >5ifeW©yy 

[«sai9 2] iuiaiijsfii«, ^r©ai®iiojfig&e© 
•y->^ y > ^6^5 c i ZftWit? £if *«7 7 tc 
iaSS©^ y > * f — -^^©^fiR^a, 

[if«JS9 3] -y->^y>^«. m;fcg!©5*>EPJ5Pl 

^.Cfe©^) 4 ^-© 1 JCfcf b T ft 3 tt£ C -h ^JRFfiSt t T S 
If*® 9 1 CCiB«8©«IH-f— ^^©©fiXSS. 

[«*JS9 4] isria§+#^attv EnsipFnittftfetp 
-©fetB*Hp-?^T— zfjim^um-t 5 c t ^^sii 

•T-5ii*®9 1 (CiBSS©^Wf— ^JK^fi^tsB. 
[if*® 9 5 ] ^W^- ■y;Kit©5^S*t9Mr S c i 
*#®i-T-5if*®9 4tCiaSS©^-r— ^©JBRSS 

So 

[if*® 9 6 ] «g©^-fb»j?f5g©glffi <* «P TtcSTO 

?nsc<fc*«F®!<b-rsiS3}^9 Btcfass©^^- zf 
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[0 00 1 ] 

fc©£-r*. 

[0002] K 

[fiE*©8tlS] ififf. #9-*-**>*5-:/y >*© 
*. «©3j5ta©*ftUnffi»fsi-r6ciK:j:»)fTttt>ti 

[0003] 

rt>*. ib». ciEi93iesir*»). 
«:amBi«B%fe©ffiffl (fli« rfej^j ) mmA) t. 

•7'} >#KBJJ5JnJtettacDttB (BP^ rft«j .) (ffilft 
B) £7nL-Cl,>£. I3^©«J:5K:. 3 
&©«HB— JttK^ 1 V Zs *#EPBUtH3fc.S>fe©ffiH J: 0 E 

»«!!©:&#*-# «fc "3 K^felSH£:J#o J: 5 

[0004] EUBijDjtBasH t^mwmo c © «fc 5 ft 
usee j: 9 . ««r»a^3 ftfc * 9 -flwtoAaEttew 

g-r zm® 1 1 ©<t 5 &«*8©fe«rEP»i-r * c t »& < 

[0005] 

7— =e^-*(C*^Stl"CV>-5fe©^%. EPSPJfcfeftfe© 

®H©*i-{c*.sEfjJ§fJfe£c>a»«: t,-cEpgij-rs#>£&5g 
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mcck. ^ui/^feiSiKDEnMfett. jt&«&*sji&o 
•cEn«snfc^cc.'£ii?t©H3s-c&siaiKsns. s 
fcssawfc-aTHWiish*B*. EPBHsn/ciBgofea* 

[0006] jfewoiiasjscctst. *9-EpjMi«n 

a. ^y > * f--~y^iJ»as[Bia»sffiK:stici/fcjgjf5 

tvcosjft&tc. aiM3*-i«cMYfit*&0t-*-*. 

f — ^JKOffiH:fera*fiat 1/ ft # <E>^fi* -Bf £ <fc 5 tc 

$ f -T/wtttsr &&*jEMucmi'*' s c m y«**& 
nw*. ^ 7m*-? 
y > >?~:?*o|i^&;Mc^3 frcWl^-- :/* 
©SMMKcfcO. *i£ J: 5 :/y>2 

^©*ts©s ^i/©e©ia©s^&«ffl 

l>-C«WlRIili<i:B»®E<fcrcaiflsn*J:9«c. »Sfii* 
*i. »©^«*>6 («T rRGBffi«j tspr 
>7=ls V ftfeffi®* ^ U > * f- - ^ £ 
[0007] %BJ©fS©«HS-C». f'/t-f ^ >f : -f 

>t=> h ftfe^«*> 6 zf y > f Ktfi^-rsaffitR^^ft 

TSfcJ*©-?— miWS. C©«SS«:J:4<b. S 

>£>e&c#*£-c©EPW5jme©4#© i ©»^ 
t>-t±*>6fiS>5. ^EnPinJ^feo^tr^-y^^Ji/^©^ 

•&to1±=Sr^'y>^CCEI]PJ3-ti'SC<J:{C«i:-3-r, EJiPJnJffi 

r. $is«:t{tffLtti.ie!js«*^7 , y>^ffi^©^ 

fiWtt-fk^KI^^MffltS. ^55^%#Mbr. EP 

s>ioit6ft&K:-5t»r7 , y>*-f— ^jvstbsns. ep 
BJpJ*66:fe©ffiffl©W-©fii«coi>rB«SI!i^-^ , ;U3W* 
*P.n-S. il»f-^B. #<f©EPBOE|l©J^Bjfigftgi 
*©fetl5luaffi*^oEPJBp5Ifi6ftfe«8!R 
T-SCifrCfc^-C^eft*. EPMoJ*eftfe©®ffi»EP©J 

». EPJP^#&fcfe©ftbD(cEPB($ftSfe©£Jffi£i!f 
50 tt34«J:9(cMK«ttiEly-C^Alr». ^y>*f— ^ 
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•>H*'. «®iftfc#7-*-£rt©£fe£iffl®-r£fc:t*© 
#£«ft-f*/c«>K:. :7*y>*feJ£©fiigS©ffiiJ&#^ 

[0008] ±ia^HjoDigEBS«^?9©*M*ia^^{ca 
ct«c«t»), *ma*£*)7G£icmm2tiz io 

[0009] 

CPU2 0 i, *7-t-i3 0i, ij^-zf^) >£4 
Ofc^fiS-s-CU-S. **t-CPU2 0«8 0 2 8 

*a^a-fe?i^§s©teail882 l mm&2 \ <OV 

-fi'JTT*57>yA71'-bX> ; Ey ( TRA 
MJ )2 2<b l W§mi&2. KD&fmmx-VT-CUbZV 
-F*>'J-jf*»; ( TROMj ) 24i, -t->F^ 

-/^25«t. fzjJizBh&m. »f£g 

F2 7£t>L*;*. hCPU20CCT*-fe*-r 
•5. *-#-F2 7tt-f>*:7: t --X2 9K:<fcgteaiBl 
8§2 l(C«lfe§*Vt<,>£. *-^-F£fiH.»T. «K^* 
ttteaiII882 1 (c«MStiA:ya^?A*^«XfTS4 
"C. #5-p&£*-£3 0K3l*n3i±. 

[0010] *^HCPU20«f^^i'H7-f7', T 

C 3 LfcJ^tti»l©1ffiB5ffc©;fcd&CC C C rtt0 
^fl&l,*. C-5UfcgS«. teaielgg2 1 CC^fStl 

+ >0TRAM2 2KtSffiOfcD. -*^*3 0 

A3®3tl/£il^*^y >£4 0 CCH]JSU31*fcO-r-&. 

[ooi i ] tefflsnfcT'py^A^Kseor. tea 

IU882 1 \£*~Z3 0±(c*^-H»*^-r-5. tea 
IUSS2 1 tt#^-H»& J fc-* FW><2 5«cffi«L-. 
■fcr.£F 7-^2 5 0:*- £3 0©&Hj^CCH>T©R 

u*-*3 O'sSftsn. -en6©<a«*-$3 o-ca 

[0 0 1 2 ] ^UttCIfrD-t. teani8&2i«. 
U>£4 0K<fc£EPBiJ©/c#K: > *^-Ht&£:/y 
F5-f;<2 6«:*>^«-r4. ^y>* F9-M2 6ttte 

aiiK2 i*e>©feffltcs-5c>r. ^^-E^oa-iii^ 
^26a$ fcHsmf- 2 e b tcse -3 -c&je;* tl 
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2>. Wft^—rfibl 6 b«-/'J >*4 OTEilBiJ^nJtB^: 

•7 y > * t-^a«. Enupiffitte* 6En»i^BjtBaa 

<MDigg£?f 6*PK-r5*:«>CC. j&o*>©|=pJ9FF*JtBfc 
fe©CMYffi£fc^A,-ci,>T*>«fc<,>. s^tCs 

0HT TKJ ) ffi£^t?«fc 5 fCLT CMYK© 
«>f>*:7*--*4 L&tt/C^U:/* 40tCfc«S 
*V 7''J>i'4 0rtOt5hV77*^ ; e i H2K:fiitt3 

Wtf * & l>ttff£<D if » > v sr ^WR*»WT* J: 5 tc 
L/Tfe-fcO. If-? h7j^*"J 4 2&C-H>&27-7-7 1 

y>F^* F4 4t*$S4?!I«t8©©3 2<l©-/># i?* 
y h yXjUsfeflM/Cl,**. 0 1 WDSXMt&Ci'Tl' 

<D4 ^WfcttHrr-B. ®25ij©yxjHJ^rv^x> 
*©-f ^fiSfctttHU ^3?iJ©^X;w»^-r-<xp- 
20 ©i'>i'iB*ti:Ui^-5. ^^©^XjHi^-C^^f 
©-^>^?g%l!±W-r-5. ^'J>F^H44^7f> 

©yxjwie? h7v^ji j ey4 2o*7- 5 s — *«:S£ 

[0 0 13] 30tt. ^y>ir F^-f><2 6*tea@8S 
2 1 lCffi«3ftfc#^-7*-$a>&CMYKffi£31R'r 

7'S30im yj>5f F^^^26«. tr» 
X4 2F*9©*5(4S <x, y) «l-ot,»-C©RGBfii*f# 
30 4. X5-9 7 , S3 0 2Ttt, ^"y>* ¥5<f'<2 6«R 

COf : A--fX'f>7 : ^>7 : >hftMSttCI E 
LAB6«g?*4. CtlB, CIELABfe^B«»I 
^WK^)— -C. C I ELABft»®fb^#3© 

S©^ttC-ScrSfcJ&-C&5. CIELAB 

40 mn-e$>2>o 

[oou]^f-^s303 -e«. i»sa«^c I E 
LAB^ra©L*«i±r©ss>iaagP7> «:*$c=. 
rffiffisn-s. laj. fffflxf77*s3 03B < xf 7 ^ 

S302*>t»©L HB*»*W«CiW^-j- 4 C <!: (C«t *) flS 
SS«J{ClltT0r4>J:t,>L» *Sl^B. <SiEl//cCMYfii 

47- y > f -f — ^i/^^w-f-- ^"Ji/cc^-r s c <t tc <£ 
uffsi/i'CitibSiti!, Rg&wcctf 5ti^tc«v xy 

> * ^ - 4 SW*— ^* «I3 4a/c«i*tS^ 

so TSJ:0«:-rs. BP*J. ■7V>27—-?)\'±mnv---7 
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gL*=9 4{ctBS-fs«fc$ec§sg3*i-c^s. mm 

CC. J1KL *= 7 ©fittt*BR«aKL *= 2 6 KfflST 
•5. ffSU>^0*^a5^. 09x.tfL*=3 8-9 OK 
fctf5te«*&IE©££-C#S„ cn(C<fc»K 
fPCc «fc 5 itt«fi<J&EE8i£ ! &i! £ Jffi©JE8f:W & 

[00 15] EMXT-vrfS 3 0 3\2*-??sa >©X^ 

£ferfcSsa©^b*fcjtT&££5KEPM*5c££ io 
&IE-r£4>©fe©t?. ■^©/c&C©;*^*:?'*!!??^** 
Ct*W&b\,>. BP%. *-f3 OlJ^ftfCi-j-Cfe 
SrStinT**:*, 7"U>3f4 0«t0fcli;ti®Sffl[?:^FO 

e£*^s<fc'>(c&o-r<,>6©K:*tu :/v>*40 
©sfi©&itf««# ^ -pj^^fiss ft-ssft© e $ 

owt*^K?g-rc i*i-ct > * 4 o #En 

COO 1 6] ^f7 7 r S3 0 4-C« > ^f-7^S30 
2. S3 0 3T?toS$*i/cL* a* b y> 
6 a KJfflgSJrCU&ffiBWCC 5 
-€-©L* a* b*mfflfi7V^*7- 
-7)\>2. 6 aOaSHrtr^-Stt^. *^7:/S3 0 5^ 
jtA,-C, ^'y>3rf— 6 afl-CL*. a* b -ffi 

mueccol*. a* b«MMUEt*. gt»ffi©^ 30 
»4snri»s©-c. ms«:B-e©L* a». b*tcst, 

■iEC>fi«4tf«) (Cti^-r -5 CM Yffi*#M (Jl/ 7 f7 
7^) t5. L* a* bmmtfi-yv^Zy— 
^Jl/2 6a©^||^-C*o/i:tg^ Xf^S3 0 6^ 
TiBO^tcSeor. fefflftffifl&a* b*fiiJ:0 

»■&. 

[0017] 0 = arctan (b*/a*) 

3 0 8^ii*. -e-tie©CMYfii»tr^ hvj^ty 

42© (x. y)fkBK4MAStl&. jfiWCAntf. C 
<D^>-^ICiMA3tlAjnK>L*. a * b *ffli±ie 

©<t 9 K»a s titc&iWDmt vmzimtBmtc a 0 m 
[ooi8]^fv^S309m k 9 -M 

-5.. ^7 h7? y^t^L/TC^tiJg'&tt. X9- 50 
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•^S3 0i^t, t»h7?^t';©*ottS 

(x, y) Ofc*«ORGBffi5S5. — 2f. fcT? h 
hV7^-t , ;j*3«:*Jlr»TK«:+»€t«« (^7 h*4 4 

©-f>$/s?*7 h^xn^s^Ttctas-rsstT©*;*© 

it*. #>vffiIBWT&*>ftS. ^/>-7«iEtc«fc0. ft 

Yfil#ili&<**l£. ^f9^S3 1 1TB, TfeK^* 1 
t?&*?*vctf7 h?9^y«y<0ttH <x. y) tctf-r 
2{£SlfeW©Tfel&*«CMYffi© 

tt>©g/jNfii43giRLr-e©ffi*^7 7 iMBccfuo m-c s 

[0019]^f-^S310, S3 11©«£«&* 

immfcAti^Jt-c *>«!:<,>. ^7^s3i2m ±ie 

**JI©*SIM#6 tlfcCMYfitfcfiyti 7 -EPSiJ*^ 

[0020] 4ai. 4bi«?"y>ff-^26a 
£ ^JU 2 6b 0Mf835m*mi? -5 7B-ft 

-hT*5„ Hm©7P-^JBiiS^>J>*«cft#lK 
7£W1rtt5rt\ *£l^^l^©^#£CfcB?K:fir& 
*.tfJ:l». 4 a H. 4 bB©7P-3Mili|^— ©&«# 
^©:7 y > * & £' l ffl©:/ y > £ tt l mtiiiVrtt ot, 
^ y > * ©xisng©— as i^ry^h ©m-caifp#K: 

[0021] ^f- 7 ^"S 40 1TB, ^y>$4 0-CEP 
BiR«6!5:fe©fe^*fcB«SH*a'J5e^-S. S?*K fct. 

c*itt^y>^40 -cepjsij Ditt&^r ©e©. *^(c^ 
(cj;-3-cff*^. t?u^tf, ^sswi-c€OT-r5^y>3' 

Kfenrtt, CMY, Kfit©7^^*i0~6 4©^{t©6 
5P§p-CEHB!)S<aS. C©<fc5CC. mif. 17<1©C 
{§. IIJfeKffiO. 4, 8. 12. ...6 4#EnS!l3*l, 
■e-Ur 1 7il©Mffl. 1 7ffl©Yffl35l|^«CCEnBlJSn 
S. Ctltt* 1 7<H©CMYfii©$)6«9>-5nJffifeifii7 
^tott*5En»IS*i. ife© 17X17X17 = 4, 9 13 
<I©#-7 -■>< 7 ?-ifi~C& 4. 

[0022] Jilfffr&feChued colors){Cj»^.r . ^"C 
©nlt6&^feffl(gray values)^, COI#»4 81 
©ft^feffi#g£K:EPB!)SI#© 1 7fe©±KEP©I3n5o 
ia©J:^*^y>^fe^©-9->^"y>^«:j:«3. 

&<fcitcc^#^^e*sEnsiJ3 n£©*sTS?3tis-c* 

J5:^e©W^»*7-fPl«c*ji,»rMS Ut>1f^j:© 

■c. c©ii*#^fe©Enw©#tt««HF$tis^^-c* 

[0023] 4 ,9 1 3(l©*'7-^75 i <!:'f1t)n3tx/i: 
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* SfetfJ-Ctt. C I E L A B£fg*> h CMYSH^© 3 



[0024] 



48®<D#V-'*v *©g*tC-3(,>Tfe#ii&j$©C I E 

(CfcbvCK. 4,91 3 + 48 = 4,96 1fiOii-l' 
*CMYfe©ifl*-&to1*cr)S^«:-3C>-C > L\ a* b 
>IM!S$h, e*itc<fc9:? , y>*feJ$£«5£-r 
5. ^f^S4 0 2TB. CI ELABIMCMY 

gfi^iK&T*fcfc©s^imc¥«HbWifc£*#So #f£* 

C = c + c,L* + Cia» + c 3 b» + c« L* 1 + Csa* 2 + Csb* 1 + c,L*a* + c,L 
*b* + c,a*b* + doL* 3 4Cna* 1 + c„b^ + CuL^a* + CuL^a* 1 + CsL^b* 
4 cLnj* 2 + d/a^b* + Ci,a*b*' + c,,L* a*b* — ( 1 ) 

M = m, + m l L* + iiba* + m,b* + nuL*' + m,a"* + m,b** 4 nvL*a* 4 m,L 
•b* +m,a«b* 4-n.L*' -wfeia* 5 tn^" 1 4 nk, L^a* 4 m,, L*a** 4m,,L* , b* 
4 nh.Lnj* 1 4 mua^b* 4 ith.a-b" 1 4 m^L* a*b* - < 2 ) 

Y = v, 4 y,L* 4 y,a» 4 yjb* 4 y 4 L* 2 4 v, a* 2 4 y.b* 1 4 y, L*a* 4 y,L 
*b* 4 y,a*b* + vuL* 1 +v,,a* 1 4 y^b* 1 4 y^L^a* 4 y lt tfa.* t 4 viiL^b* 



4 v 1 ,L*b* J 4y,,a« J b* 4 y» t a*b** 4 y 15 L* a*b* 



<3) 



^f^S4 0 2TB. v :/S4 0 1 ©iPfiEffi*:^ 
W X -f > f 1 -/ f*> h %&m%£.WiP h C MYIi 

[00253 SfctC. ^f-?yS40 2-Cg»*fT&5 

(cfi^ttwaasi-r* cassia*. m«. TOtcm 

[0026] Xf5^S40 3Ttt, f*/<4X-f >f*-f 
Ffcfe^lS. -5S»)CIELABfe^WfO 

2-Cin3n4*7-^*^-C^S^S*L^o ^ 40 
';>$-f-^©Era©-9--/X{3: t XU>*f— -7Jl><D 
ftWim.K.1-ftt3:3Zm.*tk~>X . SttCt/hS Ok© 
-C&WfttffcfcttO. SS*Bl&fetB^£©PgP8 
Sf<b«fc 0 fc^&J?g©ra§mb©:fr#J: Ofiff-e&S 

(»aL«©S5H«0~l 0 0) ©K^ltC^t-Si. 
+#ft*fK©l<gi^b#»6ft* C t f>&£ otl^. 
— 7^, (✓/cfiftlffl&raiS^bttMSttfetBfc^Ttt 

i£Jg<b 3 A a * =A b * = 3OKH#W0tef&tl0> 
|gg|g£<b*^;l TO* (a*. b*©ffiH 50 



B3WSB4©itM>. en%. l*= 5 o©iaeir*s«fc-g— i 

00*6+1 0 0). 

[0027] iifcz^iStttoi* r . x u > 

s< . »a**©^r«tb©tfj^c#i/». 5H«C I E L 
A B^Rfl©^ y > * r— ^^©WSW^^-fJ^r^br 

r©pgis^b5*sie§©®iBS'fb©fca>{c0*$tifeu. l 
UMtfyi^^&Bfv v F*y;>^e^*iipa-rs© 

«CSS-C*-S. |bJ«CC. L*= 9 0<D£5t£tmtfmi.> 

yj>^fe^*t&ffl-r.5©«:®^-c*s. t*>L/. l* 
= 5 o©«£5&tpra©«sKffi-e«:. •7v>$-&®zmm 

•TZKM a * b ^©tb^&^^t, ^Jg^ >J ^ K^vg 
[0 02 8] S6K:05K:^-r«fc^CC. SWSKJKZ) 

^i+iu-rt>*) . jB»yy» KrticttiESgtca 

* =b* = 0t- SrT-S-fe^fflSTS. ■^©f'C^ 
Hlfsa* = b» = 0«tti|*«:^fe«c*Bai/, ±^©J: 
®«J^*^-Bt31©fcii?>©*E^ttM^fe«i:U'Cji 

[0 02 9] SSPStt. 7 , y>^7—x^«:«r'j>$»fe 
JS«t0*>^<©fe& 1 d*n-Ct>4Ct***?*L<. ft^ 
«3&*- *©feii2K:m6*i*€L*^* * C 

s -a. rf y > f fe^©n©^HE(c*jw se^^^-r 
SS^ffli^tf c £ (c * * o 

[0030] ^f-^S404t?a, Xf 7 ^S402 
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tohtiXi,>2>%tfric<D?>&m&\^x\,>z 0 3 6^, *> 

i ^<b'L*flh<D-fe;I/, oSDa* = b* = 0(D«&&$ 

C&fCJ:9, X^*:/S4 0 5*T?i¥A£ft£o CftKJ: 
0. Mlfi^MSn?^A3ti/c^rf^Stcj:oTtife*l 

[0 03 1 ] ^f^S406, S407m 
Zr~7)\,<DCMYm*Wm^mte&&ttOXfeJE'? 

^^R5(artifacts)(D/c«){C^D & feOT* 

[0032] EP0PF«J^^fe«H 7 fcTjVT 5 
*>i>£.CZo 07&C*5^T, #^4 7«ffig<DS?S[fiIL 

1$(C. ifi«^48«iSSf47i49a. 49b, 
4 9 0(03^^^5. 4 9a, 4 9b©fflOi 

CMYffi*^T£SBK:fcoTt>£,> S6oT, XT'* 
[0 03 3] 8a«coo^n-fex«:^L/rc^o 8 0(i 

ffi^<D®sffiL *k:3tr^> a * b «$mo>ym# u * f 

3,5 6) ^il^^tc&S^ccnam-c*^, 
&&CMYffi*-fe^59CCfaOS-CSCiW:iO^^ 4C 

Siar^, 5 9 ©filter -fe;l/5 lfr£5 5©^ 
ocD-fe;v<z)ffl*S«0^-cecc!:^r*So 8@r«, c 

= X M = 18 v Y = 140Dffi#j§tRSftr 
[0034] Xf7^S4 0 8"Cl3«S7-^2 6b 
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Ta* b*tt(DJBK^y » K<LUT^j£3;h*<DlC** 

cc^ur ioo*>f-^^i^f u --^^a^sti, 

1 o (D^ w - te* *(D:/y jWCcfcftS b 

« a * , b *®BICDKI$t <L U T ^CD J: 5 Kim S tlfceffl 

[0 03 5] 0 = arctan (b*/a*) 
SI 0l*SW^-^4^U>*^^^>S#l6*^b 
r^&o ^y ^2 6 a^^CD»SffiL*CC 

T*-^V2 6 btea* = b* = 04*^<h*r^^>f-^ 

ct^fflui^c cn«nacc 1 2 04# 

[0036] i i sw^-^KD^-fejuecoc^r 
cMYffl^^oi^tcs^-r^^^uri^o s*. 

^6 O&JfiB^fetiS^CDT'y >^fei^^L.n» 

^^y^^^-^2 6 aii^#6 2'C^§tlSo ft^ 
6 3tt, C I ELAB^raCC4>S^y>^7 : —^;l/<D 

Yffl^StRU^^n«^6^C^<fc^^fe«:^To ST, 
EPVJ S 6 3 <Dfeffi*ffif$T & <£ 5 It . C 
MYffiSriSiRT&o tctttW*&G 3&Wm 

fc, EPJBFFnJIifitefe 6 3 CD«*) 0 CCEnOTS ti/cfe^ff 
fc««FT * J: 5 C M Yfil^SiRT £ J: ^ CC U X i> <fc 

(DC MYfii&C ^ y >2eM<Dm&<Dgi 6 4 ^f^T h C 

tg&fe6 3(D/cesbCC«, *6 5(C*tJ£T^CMYfii«rS 
tR-r^^^^JcDBW^^o *6 5te. ^y>^&« 
6 0(D^gB«:*^fe^*^*C. (ffiSI6 6r^3 

Z>) tLb^C?SK?:^^C<b«^l^ ^ftO)UI6 7«:S 

etcfciri-csseccsaisT-si, ^msnssscc^j 

[0037] ^^-^CCCMYffi^^*r-<#feO 



13 

©«4>£iBW * fc&K: fcgfii*^*. 5 c t 

•5. ntttc* ^■y>»fe^^gi56 0*^»J>5'f i -^i' 

6 i om^ic^mm. mx.ix . snsS6 8 b tcfcu-t: 

JgiJ^fEfte©^K£M**;£g£f#0&%^©&gB© 

n&<,>. c©»£-. jstws^fetD^s^EnJS'j^jfife^ 

[0038] HlWSi. Xf?7'S408'CB, »SB 

©feti/-c, EiJ®j^tfcfce©®K*>eeiffl (cctB 
^ffi©a*. iicfeffi©:/y>£feil&*>€>igfR-r&c<t 

t£Sgfg-f •S/c&KgSW?-- ^Hltil^-S. C©*3H=- 
». a«#ib*#©e*©^S«SL*«CfcWS7' , ;>* 
^.mio^-r 1 20riSi^2tiS. ±&©<fc5Jc^ 

7 1(OJ:^!tt, 7"U>ffe^©J1-«:fifS-r*feK. fetl 

l a # 6 :r y > *e*0*9ie 7 2 3 
ns. wc, ««7 4©j: j )tcEngijpjt6^s^Hji«: 

Kflrt*£J:9&IM-Cti. feffi©*yi'*»&£'fb5*«»^ 
XtbP* -5 <t . EMM L> fcB» i «Uc JM. S . 

c 0 0 3 9 ] c ©«t 5 tc^a^&Engijis*%ji» 

i ?yS4 0 8<Otf#t«tlfl/^4tl|l7-~^V®CMY{B« 

^cMYffl*-7 , ';>^^-^*;u©^ffl(c(47jn-rs. in 

4#>6S4 0 TiOgSitt. S!S 

Kffi©*§7& y y * p te%±iciz&mvmc s nt 6 
r. HBS©^y <wttf i om&vi ia©6 
o) fio^»i"J ».Ki/Wc?tir(i^^-5fc. 
c-c. ^S4i o-c«. g&eu ttcty^mme 

0. 6 lraofe^flDLT. >*feigtf)>P>^f^- 

y^©s^*¥ra<bbfe^£^-r3©r&£. C 

*a^©#*nfiiW, 1 la0©^.B4 l 6 5ra©ffi4, fit 

ra. mtfiSi^e^pa-rsciKcfco^u^ns. c© 
mm. m&mmocMYmitm— ©&*!*!#%. sk«i 
«^ y > * ei^ 6 o (DnmoMfr hmm-f- ^©ffl-^ 
*t6*>«:^fb-*-&. ctuc£*)&m&im&2ti> wm 

[0040] Xf9^S4 1 lt?(l, 7 V 2/ it 9— 7)\> 
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©CMYfit*§3^-Cfl!&IEU CMY#te£>rt»K:*R&fe 
(L***) tCgfe^4©^51^K^--S. PKB. 8ttSl 

fe£mfc£-f&. ?^s4i2m :/•/>**■- 
-c-c«, CMYfiu, r/y>**— ^ko. -^y^ffe 

«60^©MJ^ (Xf-vrrS404. S40 5) t^'J 

>^©^i^f—^;vi©ra©s^^6 i(ci>^» 

10 ASfVC^fc^fc (^f y^S409) „ ^f'-y^'S 
40 2-Ct*. 1 0i©6 ooi-jfe^y^^^— y^© 
^rj©-fe^CCOt,irfe«ftS*^WO. 10i©6 8T 

[0 04 1] fr&©*7-? 3TS4 0 1*>6S4124S 

>>. 

[0042] 

[^W©?aim] «±gttWL?t:J:^{C. *^©EnPJ*ffi 

[HM©ta#ttiftW] 

[SI] ^y>^-CEH]@IInJffiiQ:feJSt*-^±«:«mnI 
[03] 20©^g©^y F9^/<KJ:*. 

T'y^wcMYKffiwsmsyiB-rs^a-^f- h 

30 [04a] •/'JV^f-^i^-^CBteffi 
&Wffit Z> -J a - ^ + - h ~c$> Z> . 
[04 b ] -70 l/^T-^^tm^-T-^^^^m 

[05] C I ELAB^W^^y^^f-^© 

[06] >f 7-^*>?.iiisn5 

[07] ^ y > drfei^tC^W'SffitS^^iyim©^?:^ 
•T0. 

40 [08] ^y>* t— ^u^scw^Kiamtc^fiE-rs c 
t k «t o Ena^iS^^-r *«^*^0., 

[010] AEig©»KfiiL*tC>rt-r^C I E LA Bf£3? 

•T0-r*s„ 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The printer table which is the printer driver which offers a color output value to a color printer 
according to the inputted color coordinate, and supplies a color output value to the color coordinate in the color 
gamut of said color printer, The memory for storing the boundary table which supplies a color output value to 
the color coordinate besides said printer table, The printer driver equipped with a means to choose the method 
of either 1 of said printer table or said boundary table, according to whether the inputted color coordinate is in 
said printer table, or it is out of a table. 

[Claim 2] Said printer table is a printer driver according to claim 1 characterized by consisting of rectangle grids 
which exist in input color coordinate space including the axis of coordinates of an achromatic color. 
[Claim 3] Said printer table is a printer driver according to claim 1 characterized by including the transition value 
between the color in a color printer color gamut, and the color in a boundary table. 

[Claim 4] Said printer table is a printer driver according to claim 3 characterized by including the value over the 
color in a color printer color gamut, and the color besides the color gamut of a color monitor. 
[Claim 5] Said printer table is a printer driver according to claim 4 characterized by supplying the color output 
value for color reproduction exact within a color printer color gamut, and supplying the color output value which 
holds a part for the color difference out of a color printer color gamut. 

[Claim 6] Said boundary table is a printer driver according to claim 1 characterized by consisting of eels of the 
shape of a wheel centering on the inputted achromatic color shaft of color coordinate space. 
[Claim 7] The printer driver according to claim 6 characterized by accessing a boundary color based on a hue 
include angle. 

[Claim 8] Said boundary table is a printer driver according to claim 1 characterized by supplying the color output 
value over a color with saturation higher than the correspondence color of the same lightness of the edge of a 
printer color gamut. 

[Claim 9] The printer driver according to claim 1 characterized by having further a means to compress the 
brightness value of input color coordinate space. 

[Claim 10] The compressed value is a printer driver according to claim 9 characterized by being stored in said 
printer table and boundary table. 

[Claim 1 1] The printer driver according to claim 1 characterized by having further a means to change into input 
color coordinate space the RGB color coordinate displayed on the color monitor so that the color picture on a 
monitor may be printed by said color printer. 

[Claim 12] The process which is the approach of forming the printer table and boundary table which offer a color 
output value according to the color inputted into input color system of coordinates, and measures the color in 
which printing in input color system of coordinates is possible, The process which makes the mathematical 
smoothing transform function for the conversion to printer color system of coordinates from input color system 
of coordinates apply to the color which was measured at said measurement process, and which can be printed, 
The formation approach of a printer table equipped with the process which calculates a printer table value about 
the color in a printer color gamut based on this transform function, and the process which calculates the 
boundary table value over the color besides this printer table, and a boundary table. 

[Claim 13] Said measurement process is the formation approach of the printer table according to claim 12 
characterized by consisting of sampling the color in which all printings are possible, and a boundary table. 
[Claim 14] Said sampling is the formation approach of the printer table according to claim 13 characterized by 
carrying out to about 1/4 to each output color of the color which can be printed, and a boundary table. 
[Claim 15] Said application process is the formation approach of the printer table according to claim 12 
characterized by having the process which performs application by the minimum root squaring methods to the 
color which was measured at said measurement process from input color system of coordinates, and which can 
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be printed, and a boundary table. 

[Claim 16] Input color system of coordinates are the formation approaches of the printer table according to 
claim 15 characterized by being CIELAB system of coordinates and the application by the minimum root squaring 
methods consisting of application of the three dimension in L*, a* t and b* shaft, and a boundary table. 
[Claim 17] Said printer table value is the formation approach of the printer table according to claim 12 
characterized by being computed separately about the value near the achromatic color shaft of color system of 
coordinates, and the value of the achromatic color shaft of the color system of coordinates, and a boundary 
table. 

[Claim 18] The formation approach of the printer table according to claim 17 characterized by having further the 
process which carries out color mixture of the color near an achromatic color shaft, and is made into the 
achromatic color level of an achromatic color shaft, and a boundary table. 

[Claim 19] The count process of said printer table is the formation approach of of a printer table and a boundary 
table according to claim 12 characterized by including the process which removes a non-connected field. 
[Claim 20] Said printer table count process is the formation approach of of a printer table to the printer table 
according to claim 12 characterized by including the process which removes the concave part of a radial and a 
boundary table. 

[Claim 21] The formation approach of of a printer table and a boundary table according to claim 12 characterized 
by having further the process which calculates the transition value between the color in a printer color gamut, 
and the color in a boundary table. 

[Claim 22] The formation approach of of a printer table and a boundary table according to claim 21 characterized 
by having further the process which stores a transition value in a printer table. 

[Claim 23] Said transition value is the formation approach of of a printer table and a boundary table according to 

claim 21 characterized by being computed based on interpolation between the color of the edge of a printer 

color gamut, and the color in a boundary table so that it may have the same hue as a transition color. 

[Claim 24] The formation approach of of a printer table and a boundary table according to claim 21 characterized 

by having further the process to which the saturation of a transition value is made to increase. 

[Claim 25] The formation approach of of a printer table and a boundary table according to claim 24 characterized 

by having further the process which limits change of brightness to a predetermined threshold while making the 

saturation of a transition value increase. 

[Claim 26] The count process of said boundary table is the formation approach of of a printer table and a 
boundary table according to claim 12 characterized by having the process which supplies a boundary color with 
the same hue as the color which cannot be printed. 

[Claim 27] The formation approach of of a printer table and a boundary table according to claim 26 characterized 

by having further the process to which the saturation of a boundary table color is made to increase. 

[Claim 28] The formation approach of of a printer table and a boundary table according to claim 27 characterized 

by having further the process which restricts change of brightness below a predetermined threshold. 

[Claim 29] The formation approach of the printer table which is the approach of forming the printer table which 

supplies a color output value according to the color inputted into input color system of coordinates, and is 

equipped with the process which measures the color which can print input color system of coordinates, the 

process to which the mathematical smoothing transform function from input color system of coordinates to 

printer color system of coordinates makes apply based on the color measured at said measurement process, and 

the process which calculate a printer table value based on said transform function. 

[Claim 30] Said measurement process is the formation approach of the printer table according to claim 29 
characterized by consisting of sampling the color in which all printings are possible. 

[Claim 31] The sampling is the formation approach of the printer table according to claim 30 characterized by 
being made to about 1/4 to each output color of the color which can be printed. 

[Claim 32] Said application process is the formation approach of the printer table according to claim 29 
characterized by having the process which applies to the color which was measured at said measurement 
process from said input color system of coordinates, and which can be printed by the minimum root squaring 
methods. 

[Claim 33] It is the formation approach of the printer table according to claim 32 characterized by for said input 
color system of coordinates being CIELAB system of coordinates, and applying said minimum root squaring 
methods by the three dimension of L*, a*, and b* shaft. 

[Claim 34] A printer table value is the formation approach of the printer table according to claim 29 
characterized by being computed separately about the value near the achromatic color shaft of said color 
system of coordinates, and the value of the achromatic color shaft of these color system of coordinates. 
[Claim 35] The formation approach of the printer table according to claim 34 characterized by having further the 
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process which carries out color mixture of the color near an achromatic color shaft, and is made into the level of 
the achromatic color of an achromatic color shaft. 

[Claim 36] The count process of said printer table is the formation approach of the printer table according to 
claim 29 characterized by including the process which removes a non-connected field. 

[Claim 37] Said printer table count process is the formation approach of the printer table according to claim 29 
characterized by including the process which removes the concave part of a radial from a printer table. 
[Claim 38] The formation approach of the printer table according to claim 29 characterized by having further the 
process which calculates the transition value between the color which can be printed, and the color of the edge 
of a color monitor color gamut. 

[Claim 39] The formation approach of the printer table according to claim 38 characterized by having further the 
process which stores a transition value in a printer table. 

[Claim 40] Said transition value is the formation approach of the printer table according to claim 38 
characterized by being computed so that it may have the hue same as a transition color. 

[Claim 41] The formation approach of the printer table according to claim 40 characterized by having further the 
process to which the hue of a transition value is made to increase. 

[Claim 42] The formation approach of the printer table according to claim 41 characterized by having further the 
process which restricts change of brightness to predetermined threshold level, making the saturation of a 
transition color increase. 

[Claim 43] The process which is the formation approach of the boundary table which supplies a color output 
value to printer color system of coordinates, and measures the color which can print input color system of 
coordinates according to the color inputted into input color system of coordinates, The formation approach of 
the boundary table equipped with the process which judges the edge of a printer color gamut, and the process 
which calculates the boundary table value over the printer value besides a printer color gamut based on the 
value of the above-mentioned color-gamut edge based on the measurement in said measurement process. 
[Claim 44] Said measurement process is the boundary table formation approach according to claim 43 
characterized by consisting of sampling the color in which all printings are possible. 

[Claim 45] Said sampling is the formation approach of the boundary table according to claim 44 characterized by 
being made to about 1/4 to each output color of the color which can be printed. 

[Claim 46] The count process of said boundary table is the formation approach of the boundary table according 
to claim 43 characterized by having the process which supplies a boundary color with the same hue as the color 
which cannot be printed. 

[Claim 47] The formation approach of the boundary table according to claim 46 characterized by having further 
the process to which the saturation of a boundary table color is made to increase. 

[Claim 48] The formation approach of the boundary table according to claim 47 characterized by having further a 
means to restrict change of brightness below a predetermined threshold. 

[Claim 49] The color printing approach equipped with the process which chooses the method of either 1 of said 
printer table or said boundary table according to whether the color coordinate which is the color printing 
approach and was inputted as the process which stores the printer table for supplying a color output value 
according to the color coordinate in a color printer color gamut and the boundary table for supplying a color 
output value according to the color coordinate besides a printer table is in a printer table, or it is out of a printer 
table. 

[Claim 50] Said printer table storing process is the color printing approach according to claim 49 characterized 
by including the process which stores the rectangle grid which exists in input color coordinate space including 
the axis of coordinates of an achromatic color. 

[Claim 51] Said printer table storing process is the color printing approach according to claim 50 characterized 
by including the process which stores the transition value between a color printer color gamut and the color of a 
boundary table. 

[Claim 52] Said printer table is the color printing approach according to claim 51 characterized by including the 
value over the color in a color printer color gamut, and the color besides the color gamut of a color monitor. 
[Claim 53] Said printer table is the color printing approach according to claim 52 characterized by supplying the 
color output value for color reproduction exact within a color printer color gamut, and supplying the color output 
value which holds a part for the color difference out of a color printer color gamut. 

[Claim 54] The storing process of said boundary table is the color printing approach according to claim 49 
characterized by including the process which stores the eel of the shape of a wheel centering on the inputted 
axis of coordinates of the achromatic color of color coordinate space. 

[Claim 55] It is the color printing approach according to claim 53 characterized by accessing a boundary color in 
said selection process based on a hue include angle. 
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[Claim 56] Said boundary table is the color printing approach according to claim 55 characterized by supplying 
the color output value over a color with saturation higher than the correspondence color of the same lightness 
of the edge of a printer color gamut. 

[Claim 57] The color printing approach according to claim 49 characterized by having further the process which 
compresses the brightness value of input color coordinate space. 

[Claim 58] Said compression value is the color printing approach according to claim 57 characterized by being 
stored in said printer table and boundary table. 

[Claim 59] The color printing approach according to claim 49 which is the process which changes into an input 
color coordinate the RBG color coordinate displayed on the color monitor, and is characterized by having further 
the process at which the color picture on a monitor is printed by the conversion. 

[Claim 60] It is equipment which forms the printer table and boundary table for supplying a color output value 
according to the color inputted into input color system of coordinates. The application means made to apply to 
measurement of the color which can print the mathematical smoothing transform function for changing from 
input color system of coordinates, Formation equipment of the printer table equipped with a count means to 
calculate the printer table value over the color in a printer color gamut, and the printer table value over the color 
besides a printer table, based on this transform function, and a boundary table. 

[Claim 61] Said measured value is formation equipment of the printer table according to claim 60 characterized 

by obtaining from the sampling to the color in which all printings are possible, and a boundary table. 

[Claim 62] A sample is formation equipment of the printer table according to claim 61 characterized by being 

about 1/4 of the color which can be printed among output colors, and a boundary table. 

[Claim 63] Said application means is formation equipment of the printer table according to claim 60 

characterized by performing application by the minimum root squaring methods to the color which was measured 

at said measurement process from input color system of coordinates, and which can be printed, and a boundary 

table. 

[Claim 64] Input color system of coordinates are formation equipment of the printer table according to claim 63 
characterized by being CIELAB system of coordinates and the application by the minimum root squaring 
methods consisting of application of the three dimension in L*. a*, and b* shaft, and a boundary table. 
[Claim 65] A printer table value is the formation approach of the printer table according to claim 63 
characterized by being separately computed about the value near the axis of coordinates of the achromatic 
color of color system of coordinates, and the value of the axis of coordinates of the achromatic color of color 
system of coordinates, and a boundary table. 

[Claim 66] Said count means is formation equipment of the printer table according to claim 63 characterized by 
carrying out color mixture of the color near said achromatic color shaft, and considering as the achromatic color 
level of said achromatic color shaft, and a boundary table. 

[Claim 67] Said printer table count means is formation equipment of a printer table and a boundary table 
according to claim 60 characterized by removing a non-connected field. 

[Claim 68] Said printer table count means is formation equipment of a printer table to the printer table according 
to claim 60 characterized by removing the concave part of a radial and a boundary table. 

[Claim 69] Formation equipment of a printer table and a boundary table according to claim 60 characterized by 
having further the 2nd count means which calculates the transition value between the color in a printer color 
gamut, and the color in a boundary table. 

[Claim 70] Said transition value is formation equipment of a printer table and a boundary table according to claim 
69 characterized by being stored in a printer table. 

[Claim 71] Said transition value is formation equipment of a printer table and a boundary table according to claim 
69 characterized by being computed based on interpolation between the color of the edge of a printer color 
gamut, and the color in a boundary table so that it may have the same hue as a transition color. 
[Claim 72] Formation equipment of a printer table and a boundary table according to claim 71 characterized by 
increasing the saturation of said transition value. 

[Claim 73] Said 2nd count means is formation equipment of a printer table and a boundary table according to 
claim 69 characterized by including a means to limit change of brightness to a predetermined threshold while 
making the saturation of a transition value increase. 

[Claim 74] Said count means is formation equipment of a printer table and a boundary table according to claim 
60 characterized by computing the boundary color of a boundary table with the same hue as the color which 
cannot be printed. 

[Claim 75] Formation equipment of a printer table and a boundary table according to claim 74 characterized by 
increasing the saturation of a boundary color. 

[Claim 76] Change of the brightness of boundary value is formation equipment of a printer table and a boundary 
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table according to claim 73 characterized by being restricted below a predetermined threshold. 
[Claim 77] The formation equipment of a printer table equipped with an application means is equipment which 
forms the printer table which supplies a color output value according to the color inputted into input color 
system of coordinates, and apply the mathematical smoothing transform function for the conversion to printer 
color system of coordinates from input color system of coordinates based on the measured value of the color 
which can be printed, and a count means compute the printer table value in a printer color gamut based on said 
transform function. 

[Claim 78] Said measured value is formation equipment of the printer table according to claim 77 characterized 
by obtaining from the sampling of the color in which all printings are possible. 

[Claim 79] Said sampling is formation equipment of the printer table according to claim 77 characterized by being 
made to about 1/4 of the color which can be printed among output colors. 

[Claim 80] Said application means is formation equipment of the printer table according to claim 77 
characterized by performing application by the minimum root squaring methods to the color which was measured 
at said measurement process from input color system of coordinates, and which can be printed. 
[Claim 81] Input color system of coordinates are formation equipment of the printer table according to claim 80 
characterized by being CIELAB system of coordinates and the application by the minimum root squaring 
methods consisting of application of the three dimension in L*, a*, and b* shaft. 

[Claim 82] A printer table value is formation equipment of the printer table according to claim 77 characterized 
by being separately computed about the value near the achromatic color shaft of color system of coordinates, 
and the value of the achromatic color shaft of color system of coordinates. 

[Claim 83] The color near an achromatic color shaft is formation equipment of the printer table according to 
claim 82 characterized by carrying out color mixture to the achromatic color level of an achromatic color shaft. 
[Claim 84] Said count means is formation equipment of the printer table according to claim 77 characterized by 
removing a non-connected field. 

[Claim 85] Said count means is formation equipment of the printer table according to claim 77 characterized by 
removing the concave part of a radial from a printer table. 

[Claim 86] Formation equipment of the printer table according to claim 77 characterized by having further the 
2nd count means which calculates the transition value between the color in a printer color gamut, and the color 
in a boundary table. 

[Claim 87] A transition value is formation equipment of the printer table according to claim 86 characterized by 
being stored in a printer table. 

[Claim 88] Said transition value is formation equipment of the printer table according to claim 86 characterized 
by being computed so that it may have the same hue as a transition color. 

[Claim 89] The saturation of a transition value is formation equipment of the printer table according to claim 88 
characterized by being increased. 

[Claim 90] Formation equipment of the printer table according to claim 87 characterized by limiting brightness to 
a predetermined threshold while increasing the saturation of a transition value. 

[Claim 91] The formation equipment of the boundary table characterized by to have a judgment means are 
equipment which forms the boundary table which supplies a color output value according to the color inputted 
into the input color coordinate, and judge the edge of a color printer color gamut based on the measured value 
of a color printer color gamut, and a count means calculate the boundary table value over the printer value 
besides a printer color gamut based on the value of a color-gamut edge. 

[Claim 92] Said measured value is formation equipment of the printer table according to claim 77 characterized 
by obtaining from the sample ring of the color in which all printings are possible. 

[Claim 93] A sampling is formation equipment of the boundary table according to claim 91 characterized by being 
made to about 1/4 of the color which can be printed among output colors. 

[Claim 94] Said count means is formation equipment of the boundary table according to claim 91 characterized 
by computing a boundary table value with the same hue as the color which cannot be printed. 
[Claim 95] Formation equipment of the boundary table according to claim 94 characterized by increasing the 
saturation of a boundary table value. 

[Claim 96] Change of brightness is formation equipment of the boundary table according to claim 95 
characterized by being restricted below a predetermined threshold. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment and the approach of forming and using the look- 
up table for determining a color so that a color printer may print according to the printing demand of a specific 
color. Here, with the demanded specific color, the color which cannot be printed shall also be included by the 
printer. 
[0002] 

[Description of the Prior Art] The usefulness of a color monitor or a color printer increasing, and the user of a 
computer looking at a full color image by the color monitor, and directing full color printing by the color printer in 
recent years is turning every day. However, the color pictures which a color printer and a color monitor form 
differ, respectively. Especially a color monitor is equipment of a luminescence mold, and formation of a color is 
performed by generally carrying out the additive mixture of colors of the light of red, green, and blue in three 
primary colors. On the other hand, the printed image reflects ambient light simply, and, generally the color of the 
printing image perceived through ambient light is influenced by the three primary colors of the subtractive color 
process of cyanogen, a magenta, and yellow (sometimes, black is also contained). 
[0003] 

[Problem(s) to be Solved by the Invention] These color mixture methods differ fundamentally and the range of 
the color which can be displayed with a monitor differs from the range of the color which can be printed by the 
printer as a result. 1 Fig. is CIE1931 chromaticity diagram and shows the range of the color which can be 
displayed on a monitor (namely, "color gamut") (field A), and the range of the color which can be printed to a 
printer (namely, "color gamut") (field B). Like illustration, the range of the color which can display a monitor is 
wider than the range of the color which a printer can generally print. A monitor is equipment which emits light 
and this is because a color is displayed with the saturation of the bigger range. However, like a field 10, although 
based on a subtractive color process, a low saturation field in which the direction of a printing image has the 
color range larger than a monitor also exists. 

[0004] It was impossible to have printed a color picture which is accepted as faithful color reproduction of the 
color picture displayed before by such difference between the range which can be printed, and the range which 
can be displayed. Especially the thing for which the color of a field like the field 1 1 located out of the field B of 
the color which can be printed is printed was completely impossible. Therefore, on the color monitor, even if it 
could see such a color, it was not able to be printed by the color printer. 
[0005] 

[Means for Solving the Problem] The purpose of this invention is coping with an above-mentioned problem. It 
determines how the print color out of the range of the color among the colors currently displayed on the color 
monitor which can be printed is printed, and though such a color is not correctly the same as a desired color, it 
is made to be perceived be faithful color reproduction in 1 aspect of this invention. Generally, it is perceived the 
print color besides a printer color gamut be color reproduction faithful when different colors differ and are 
printed. When different colors differ and are printed, even if the printed actual color has shifted from the desired 
color, a part for the color difference is held. 

[0006] According to the above-mentioned aspect of invention, color printing is performed according to a 
separate printer table and a boundary table. A printer table is a table of the shape of a rectangle grid 
corresponding to a discrete brightness value, and stores the cyanogen of the color in the color gamut of a 
typical color monitor, the magenta, and the yellow value besides the color in the color gamut of a color printer. A 
boundary table is a table of the shape of a wheel corresponding to a discrete brightness value, and when the 
color of the color (it is device-independent) coordinate independent of equipment has separated from the color 
in a printer table, it offers the CMY value printed. The value of a boundary table is a value which corrects 
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lightness so that saturation may be raised, holding a hue. Within a printer color gamut, a printer table stores the 
CMY value which reproduces the corresponding color correctly. Outside a printer color gamut, the value of a 
printer table is totaled smoothly, a printer table becomes the saturation value of a boundary table, and the 
transition value between the color of the edge of a printer color gamut and the color of a boundary table is 
stored so that a part for the color difference may also be held. As long as it is required, a brightness value may 
be compressed so that a color with an extreme brightness value is printed by identifiable gradation change in 
brightness. In order to print using a printer table and a boundary table, the color displayed on the color monitor 
is changed into a device-independent color coordinate like a coordinate (a "RGB coordinate" is called below) to 
red, green, and a blue CIELAB coordinate. Then, a device-independent color coordinate is referred to at a 
printer table and a boundary table, and the CMY value printed by the printer is determined. 
[0007] With other aspects of invention, the table for changing into the color coordinate depending on a printer 
from a device-independent color coordinate is formed. According to this aspect, the range of the color which 
can be printed is measured by making a printer print the combination of a measurement size with the total large 
color which can be printed which is attached to each ink color and consists of the combination of the quadrant 
of the color in which all printings are possible. The color which can be printed is measured by the device- 
independent color coordinate, and applies the mathematical smoothing transform function from a color 
coordinate to the printer coordinate independent of equipment based on the measurement. With reference to a 
transform function, a printer table is computed about the color which can be printed. A boundary table is called 
for about the value outside the range of the color which can be printed. A boundary table is obtained by 
choosing the color which has the same hue as the color about the color in which each printing printing is 
impossible and which can be printed. Although the brightness of the color which can be printed may be the same 
as the brightness of the color which cannot be printed, brightness may be corrected so that the saturation of 
the color more preferably printed instead of the color which cannot be printed may be made to increase. A 
printer table has only the size which covers the total color in a typical color monitor, and in order to perform 
transition between a printer table and a boundary table smoothly and to hold a part for the color difference, as 
for a printer table, it is desirable to include the transition value between the value of the edge of a printer color 
gamut and the value printed according to a boundary table. 

[0008] The outline of the above-mentioned invention is to understand the essence of invention promptly. This 
invention is more completely understood by referring to detailed explanation of the following suitable example, 
and the accompanying drawing which accomplishes some of these specifications. 
[0009] 

[Example] 2 Figs, are block diagrams showing the airline printer concerning the example of this invention. Like 
illustration, the airline printer consists of the color printer 40 with the host CPU 20 and a color monitor 30. The 
host CPU 20 has the processing circuits 21, such as 80286 microprocessors, the random access memory 
("RAM") 22 which is the work area of the processing circuit 21, the read only memory ("ROM") 24 which is the 
static storage area of the processing circuit 21, the monitor driver 25, and a printer driver 26. An operator 
accesses the host CPU 20 through a keyboard 27. The keyboard 27 is connected to the processing circuit 21 by 
the interface 29. An operator performs program instruction stored in the processing circuit 21, displays a color 
picture on a monitor 30, and makes a color printer 40 print a corresponding color picture using a keyboard. 
[0010] Although the host CPU 20 has connected the disk drive, the tape drive, the color video interface, the 
color scanner interface, etc. with other peripheral devices, such equipment is not illustrated here for 
simplification of explanation. Cooperativity of such equipment is carried out to the storing program instruction 
executed in the processing circuit 21, for example, a color picture is scanned, store in RAM22, make it display on 
a monitor 30, the color of the image is processed, or a printer 40 is made to print the image processed as a 
result. 

[001 1] According to the stored program instruction, the processing circuit 21 forms a color picture on a monitor 
30. The processing circuit 21 provides the monitor driver 25 with a color picture, and the monitor driver 25 
generates the RGB value about each pixel of a monitor 30. A RGB value is offered through an interface 31 to a 
monitor 30, and those values are displayed with a monitor 30. 

[0012] According to a request, the processing circuit 21 also provides a printer driver 26 with a color picture for 
printing by the color printer 40. A printer driver 26 generates a CMY value about each pixel of a color picture 
based on the color value from the processing circuit 21. A CMY value is determined according to printer table 
26a or boundary table 26b. Printer table 26a is a table which offers a CMY value about all the colors that can be 
printed to a printer 40. Boundary table 26b is a table which offers the CMY value about the color which cannot 
be printed by the printer 40. In addition, the printer table may also include the CMY value of the color in which 
some printings are impossible, in order to smooth transition to the color which cannot be printed from the color 
which can be printed. Furthermore, you may make it include a black (following "K") value. A printer 40 is 
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provided with a CMYK value through an interface 41, and it is stored in the bit map memory 42 in a printer 40. 
The bit map memory 42 may store the full bitmapped image of the image printed, or you may make it store the 
bitmapped image of a certain field or a part. If sufficient color data for the bit map memory 42 are stored, the 
color printer head 44 will go and come back to the recording paper and platen top which approached. The print 
head 44 is equipped with 32 ink jet nozzles of eight steps of vertical 4 **** in this example. All the nozzles of 
the 1st train carry out the regurgitation of the ink droplet of cyanogen. The nozzle of the 2nd train carries out 
the ink droplet of a magenta, and all the nozzles of all of discharge and the 3rd train carry out the regurgitation 
of the ink droplet of yellow. All the nozzles of the 4th train carry out the regurgitation of the ink droplet of black. 
If a print head 44 goes and comes back to a platen one time, these nozzles will be independently controlled 
according to the color data of the bit map memory 42 so that the pixel of eight lines is printed. 
[0013] 3 Figs, are the flow charts for explaining the actuation which chooses a CMYK value from the color data 
with which the processing circuit 21 was provided with the printer driver 26. At step S301, a printer driver 26 
acquires the RGB value about a certain location in a bit map 42 (x y). At step S302, a printer driver 26 forms the 
color ("it is said that it is device-independent hereafter") coordinate value for which it does not depend on 
equipment from a RGB value. Preferably, this device-independent color coordinate is a CIELAB color coordinate. 
As for this, a CIELAB color space is uniform in consciousness, and the section of the equal magnitude in a 
CIELAB color space is because it is in agreement with change of magnitude with the equal color perceived also 
in any. Furthermore, since a CIELAB color space can be made into a cylinder-like coordinate and can be seen 
about a hue or brightness, it is the intuitive color coordinate which is easy to define a color-gamut map. 
[0014] At step S303, a brightness coordinate is compressed in an extreme brightness part (plurality) on L* shaft 
of CIELAB space. In addition, it may be made to perform the compression step S303 by operating L* value from 
step S302 mathematically by storing in a printer table or a boundary table the CMY value which could perform 
directly or was corrected indirectly. Although it is desirable in some cases, in carrying out indirectly, it stores the 
value into which the printer table and boundary table was also compressed beforehand. That is, in the printer 
table and the boundary table, it is adjusted so that the value of brightness L*=99 may be equivalent to 
brightness L*=94 in fact. Similarly, the value of brightness L*=7 is equivalent to brightness L*=26 in practice. 
The central part of a brightness range, for example, the value in L*=38-90, is still un-correcting. Thereby, 
brightness can be compressed, without needing the direct compression by data manipulation. 

[0015] The compression step S303 is a step of an option. However, since it guarantees printing this step so that 
change of brightness can be perceived also by the color which has extreme brightness, it is desirable to perform 
this step for that reason. That is, it is because a monitor 30 displays a color with an emitter, so the peak price of 
the brightness of a printer 40 is restricted by the whiteness of the paper in which a color picture is formed to 
being being able to display a color with a brightness value higher than a printer 40. Furthermore, since a monitor 
30 can extinguish the light of an issue object completely, it can display a color with a brightness value lower than 
what the printer 40 printed. This is because some reflect ambient light even in the ink of black. Therefore, in 
order to ensure printing of a certain color, even when printing by the brightness of a peak price and the minimum 
value even if, it is desirable to compress the brightness value determined at step S302 into the range which can 
be printed by the printer 40. 

[0016] At step S304, it is investigated whether there are L* and a* which were generated at steps S302 and 
S303, and a b* coordinate within limits covered by printer table 26a. If that L*. a*, and b* coordinate are within 
the limits of printer table 26a, it will progress to step S305 and the CMY value which is equivalent to L*, a*, and 
b* coordinate location (this L*, a*, and b* coordinate location turn into a location nearest to that L*, a*, and b* 
in fact since only the discrete value is stored) within printer table 26a will be referred to (lookup). On the other 
hand, when printer table 26a has L*. a*, and b* coordinate out of range, it progresses to step S306 and the hue 
include angle theta is obtained from a* and b* value according to the following formula. 

[0017] theta = it progresses to arctan and (b*/a*) step S307 which carries out the lookup of the boundary table, 
and the lookup of the CMY value of the nearest location in the boundary table equivalent to the hue include 
angle theta for which it asked at brightness L* and step S306 is carried out. In any case, it progresses to step 
S308, and those CMY values are stored in the location (x y) of the bit map memory 42. As long as it is required, 
you may make it a CMY value adjust the difference of actual L* which could be corrected before storing, for 
example, was stored in these tables, a*, b* value, and the value of the request computed as mentioned above by 
interpolation processing. 

[0018] At step S309, a printer driver 26 judges whether bit map memory was completed. When bit map memory 
is not completed, it returns to step S301 and the following RGB value is acquired for the next location (x y) of 
bit map memory. On the other hand, when the whole bit map memory is completed, or when sufficient fields 
(band of die length of eight lines equivalent to eight lines of the ink jet nozzle of a head 44 etc.) are already 
completed in bit map memory, it progresses to step S310 and a gamma correction is performed. The CMY value 
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of bit map memory is adjusted by the gamma correction so that brightness may be distributed to homogeneity. 
At step S31 1, lower color removal is performed and the black value over the location (x y) of bit map memory is 
acquired. Lower color removal of this example is performed by the simple method of choosing the minimum value 
in a CMY value and assigning the value to a black value. Then, each of a CMY value subtracts a black value and 
is adjusted. 

[0019] The sequence of steps S310 and S31 1 is not the regular thing, for example, in order to use specific color 
printing techniques, such as a continuation tone, a dither method, and an error diffusion method, it may replace 
sequence. At step S312, color printing can begin using the CMY value acquired as a result of the above- 
mentioned processing. 

[0020] 4a Fig. and 4b Fig. are the flow charts explaining the formation approach of printer table 26a and 
boundary table 26b. What is necessary is just to perform the flow procedure of illustration, when it is attached to 
each printer, and it carries out only once or the need for readjustment arises. It is more more desirable to 
perform 4a Fig. and the flow procedure of 4b Fig. to 1 set of printers, such as a printer of the same model 
number, only once, and to provide for an operator in the form of software as a part of works adjustment of a 
printer. 

[0021] At step S401, the color gamut or range of a color which can be printed by the printer 40 is measured, the 
very large subset of all the desirable colors that can print this by the printer 40 — or it carries out by printing a 
perfect set. For example, in the printer used by this example, each of CMY and K value is printed with 65 
gradation of the numeric value of 0-64. thus, 17 C value 0, 4, 8, and 12, i.e., numeric values, and ... 64 is printed 
and M value of 17 pieces and Y value of 17 pieces are printed similarly. All the possible combination of the CMY 
value of each of 17 these is printed, and the color patch which is 17x17x17=4,913 piece after all is made. 
[0022] the above-mentioned chromatic color (hued colors) — in addition, all possible achromatic color values 
(gray values) are printed for the achromatic color value of 48 pieces on 17 colors [ finishing / printing / already ] 
in this case. By the sampling of the above printer color gamuts, it will be understood that a pure achromatic 
color is printed with a chromatic color. Since reappearance of a suitable achromatic color is a desirable property 
in color reappearance even when using what for sampling, the property of printing of this pure achromatic color 
should be held. 

[0023] A color is measured about each of 4,913 color patches and 48 added gray patches in a device- 
independent color space like the above-mentioned CIELAB color space. In this way, in the last of step S401, 
about each of the combination of a 4,913+48=4,961 piece unique CMY color, L*, a*, and b* coordinate are 
measured and this specifies a printer color gamut. At step S402, the mathematical smoothing function for 
converting a CIELAB coordinate into a CMY coordinate is obtained. In this example, the fit by the minimum root 
squaring methods of the three dimension from CIELAB space to CMY space was chosen. That is, the multiplier 
of CO to C19 and the multiplier of mO to m19 and yO to y19 were obtained so that the best fit might be given in 
the sense of the minimum square to the color gamut measured at step S401 using the technique of fitting by the 
well-known minimum root squaring methods. 
[0024] 

= C cO+c1L*+c2a* + c3b*+c4L*2+c5a*2 + c6b*2+c7 L*a*+c8 L*b* + c9 

a *b*+c10L*3+c11a*3+c12b*3+c13L*2a*+c14 L*a*2+c1 5L*2b*+c1 6 L*b*2+c17a*2b*+c18 a*b*2+c19L* a*b* — 
(1) 

= M m0+m1L*+m2a* + m3b*+m4L*2+m5a*2 + m6b*2+m7 L*a*+m8 L*b* + m9 a*b*+m10L*3+m1 1a*3 + 
m12b*3+m13L*2a*+m14 L*a*2+m1 5L*2b*+m1 6 L*b*2+m1 7a*2b*+m1 8 a*b*2+m19L* a*b* — (2) 
= Y yO+y1L*+y2a* + y3b*+y4L*2+y5a*2 + y6b*2+y7 L*a*+y8 L*b* + y9 

a *b*+y10L*3+y11a*3+y12b*3+y13L*2a*+y14 L*a*2+y1 5L*2b*+y16 L*b*2+y1 7a*2b*+y18 a*b*2+y19L* a*b* — 

(3) 

You may make it use a certain mathematical function which changes measured value of step S401 into CMY 
coordinate space from device-independent color coordinate space (fit) at step S402. However, in order to 
remove the measurement error possibly generated at step S401, as for the conversion (mapping) function, it is 
desirable to include data smoothing. 

[0025] Furthermore, before changing at step S402, it is desirable to carry out weighting processing on some 
points measured at step S401. For example, reappearance of suitable beige gradation is the important property 
of color printing. Therefore, it is because it is desirable to process the color which hits a beige field depending on 
the case by increasing weight from other colors. 

[0026] At step S403, a device-independent color space, i.e., a CIELAB color space, is divided at the section of 
equal size. One of such the sections is centered on L* shaft, and it includes L* shaft. Such division offers the 
printer table of a null. As for the size of a printer table, it is desirable to make it a printer color gamut included in 
addition to the color gamut of a typical color monitor. For example, it is more desirable for the printer table to 
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include the color field shown by 12 generally according to drawing 1 . The size of the section of a printer table 
must pay sufficient consideration for the storing limit of a printer table, and must be as small as possible. For 
example, it is clear that the gradation change of brightness more detailed than gradation change of a detailed 
hue or saturation is more important. If a brightness shaft is divided at the section of deltaL* = 1 (the range of 
brightness L* is 0-100), it is also decided that gradation change of sufficient brightness will be obtained. It turns 
out that such a detailed gradation change is not usually needed about a hue, but gradation change of a hue with 
the suitable section of deltaa* =deltab* = 3 is given on the other hand (the range of a* and b* is the core (L* = 
50 [ near / i.e., ]) of a brightness shaft, and is [ about ] -from 100 to +100). 

[0027] In addition to above-mentioned consideration, a printer color gamut must note not being the same, either 
to each brightness value. Especially a color gamut is small in [ in an extreme brightness region ] comparison, and 
comparatively large at the core of a brightness shaft. 5 Figs, show the typical division into the printer table of 
CIELAB space. However, the gradation change about all brightness and hues is not illustrated here for 
simplification of explanation. It is suitable for the comparatively small rectangle grid of a* and b* shaft to 
develop a printer color gamut in a comparatively low brightness value like L* = 10. Similarly, it is suitable for the 
comparatively small rectangle grid of a* and b* shaft to store a printer color gamut in a comparatively high 
brightness value like L* = 90. However, in a middle brightness value like L* = 50, the comparatively large 
rectangle grid of a* and b* shaft is required to develop a printer color gamut. 

[0028] As furthermore shown in drawing 5 , the rectangle grid of each intensity level includes L* shaft (in 
drawin g 5 , it is concentrating on L* shaft). That is, in a rectangle grid, the eel which is correctly in agreement 
with a* =b* = 0 exists. The central point, a* = b* = 0 [ i.e., ], is equivalent to a pure achromatic color, and they 
are suitably reproduced as a pure achromatic color for suitable color reappearance as mentioned above. 
[0029] In practice, it is desirable that many colors are contained in a printer table rather than the printer color 
gamut, and it is most desirable to contain the color looked at by the color gamut of a typical monitor. By this, a 
printer table will make the color for a edge of a printer color gamut change smoothly in the color of a boundary 
table, and will include the transition value which saves a part for the color difference in the field besides a 
printer color gamut. 

[0030] At step S404, C, M, and Y value are inserted in the perimeter of L* shaft of a printer table using the 
transform function called for at step S402. Corresponding to digital color printing contrastive with continuous 
tone printing, C and M which are an edge numeric value, and Y value are omitted, or are made an integral value 
by rounding off. The numeric value is contained only in the part which the whole rectangle grid of each intensity 
level is not filled numerically completely, and is known as inside of a printer color gamut. Furthermore, depending 
on a transform function, the eel on L* shaft, i.e., the point of a* = b* = 0, is not changed exactly. Rather, the 
CMY value over these points is inserted at step S405 by determining the achromatic color of the printer 
measured at step S401 using corresponding L* value. It is guaranteed that this does not bring a hue value to a 
pure achromatic value depending on data smoothing introduced with said transform function. 

[0031] At steps S406 and S407, it corrects to the color which cannot print the CMY value of a printer table. The 
color which cannot be printed is produced for the defect (artifacts) by the transform function chosen at step 
S402. For example, in the used transform function, the unsuitable field which is not in a printer color gamut like 
the field 45 of drawing 6 is generated in a printer table. Such a defect is removed at step S406 by removing all 
the fields that have not been connected to the field of the perimeter of L* shaft. 

[0032] The color which cannot be printed is produced also from a situation as shown in draw ing 7 . In drawing 7 , 
the sign 47 expresses the edge of the printer color gamut to brightness value L* of arbitration. Since the ****** 
radial line from L* shaft does not cross in respect of a edge 47 and only, the printer color gamut of illustration 
has not had the convex form of a radial. Especially the radial line 48 crosses at three points, a edge 47, and 49a, 
49b and 49c. The field between 49a and 49b accomplishes the crevice of a radial, and has become the factor 
which generates the unsuitable CMY value of a printer table. Therefore, at step S407, the value of a printer table 
is corrected so that it may become a convex form at a radial. 

[0033] 8 Figs, show this process. 8 Figs, show the rectangle grid within a* to brightness value L* of arbitration, 
and b* shaft. Cels 51-55 contain the printing possible value in a printer color gamut altogether. However, since 
the radial line of an include angle theta passes along two eels (53 56) of a printer color gamut, a eel 59 is a 
concave at a radial. Therefore, a table is used as a convex form by assigning a certain CMY value to a eel 59 at 
a radial. The value holds the hue of the color (whenever [ drawing medium square / theta ]) as much as possible, 
and is chosen by choosing the saturation value nearest to the value for which it asks. In this way, in 8 Figs., the 
value of one eel in the eels 51-55 can be assigned to the value of a eel 59 depending on the eel (plurality) which 
has a nearer value in the hue value of the eels 51-55, and a saturation value. In 8 Figs., the value of C = 1, M = 
18, and Y = 14 is chosen. 

[0034] Boundary table 26b is created at step S408. A boundary table is formed as one wheel to each brightness 
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value of a printer table to printer table 26a being formed as a rectangle grid of a* and b* shaft to each 
brightness value, in this way, as shown in drawing 9 , the brightness value in which a printer table exists is alike, 
respectively, it receives, the boundary table of the shape of one wheel is offered, and one boundary table is 
equivalent to each printer table. A boundary table has two or more eels, and these eels are accessed at the hue 
include angle theta calculated as follows as a function of a* and b* coordinate. 

[0035] theta = arctan drawing 10 (b*/a*) shows correspondence of a boundary table and a printer table. 
Boundary table 26b is a centering on a* = b* = 0 wheel-like table to printer table 26a being a rectangle grid-like 
table to brightness value L* of arbitration. Each eel of a boundary table is accessed the include angle theta 
within a* corresponding to a hue, and b* shaft. It has become clear that one increment equivalent to 360 eels in 
each boundary table gives gradation change of a hue appropriately experimentally. However, this is correctable 
so that it may explain with reference to 12 Figs, below. 

[0036] 1 1 Figs, show how a CMY value is chosen about each eel of a boundary table. The sign 60 expresses the 
printer color gamut of the hue side theta of arbitration among drawing. As mentioned above, the sign 61 is about 
in agreement with the color gamut of a typical color monitor. Printer table 26a to brightness value L* of 
arbitration is shown by the sign 62. Although a sign 63 is in CIELAB space, it is the color of a printer table out of 
range, and the color which must choose a suitable CMY value to a boundary tabl e is shown. First, the CMY value 
is chosen so that the printed color may hold the hue of a color 63. That is, even if it cannot print the exact color 
63, it will be desirable to make it not change a hue so that most persons may perceive as the "color." Moreover, 
you may make it choose a CMY value so that the color printed instead of the color 63 which cannot be printed 
may also hold brightness. That is, when it is necessary to print a color 63, it is possible to substitute the CMY 
value of the color for the point 64 of the edge of a printer color gamut. However, if a point 64 is chosen in order 
to hold brightness, the saturation of a color will decrease remarkably in the extreme place on L* shaft especially. 
Therefore, it is more more suitable to choose the CMY value corresponding to a point 65 for the color 63 which 
cannot be printed. Although a point 65 makes saturation (shown by distance 66) increase as **** by the color at 
the edge of the printer color gamut 60, it does not change brightness more than the specified quantity (shown by 
distance 67). If the width of face 67 of change is restricted to five steps in brightness, it will have become clear 
experimentally that the increment in whenever [ desired color ] can be measured without doing the 
disadvantageous effect for the brightness perceived. 

[0037] It is also possible to add other limitation to a boundary table on the occasion of selection of the color 
which should store a CMY value. For example, without decreasing saturation unwillingly near [ big ] the point 68a 
(point which shows extremal value in the saturation direction) of saturation, it is impossible first for an eyeful 
only of a threshold to change brightness, and also in order to avoid reduction in saturation, it also needs to 
change a threshold. Similarly, even if brightness is changed only for the above-mentioned threshold in a location 
with the printer color-gamut edge 60 near the edge of the printer table 61, for example, field 68b, a color with 
the saturation exceeding the saturation of the color which cannot be printed may be able to be chosen from a 
printer color gamut as a color of the edge. In this case, a threshold must be limited so that saturation of the 
color which cannot print the saturation of the selected color may not be exceeded. 

[0038] If it summarizes, although it is a color with the brightness which is not different more than a threshold 
(here 5) as a color of a edge from the brightness of the color which cannot be printed, at step S408, a boundary 
table will be created by choosing the color of higher saturation from the printer color gamut of the same hue. At 
step S409, in order to check that the saturation of the color of a boundary table is changing smoothly, a 
boundary table value is investigated. This situation is explained by 12 Figs, showing the printer color gamut 70 in 
brightness value L* of the arbitration of a* shaft and b* shaft. As mentioned above, the color located out of a 
printer color gamut like a color 71 is changed into the boundary color 72 of a printer color gamut, holding a hue 
include angle. In a field in which the saturation which can be printed changes quickly like a field 74 especially, a 
slight change of a hue results in a rapid change to the saturation of a boundary table. For example, if a hue 
include angle changes to theta 2 from theta 1, saturation will be comparatively large and at least change with a 
small hue will change. It looks unnaturally when saturation has such a big change, and it prints. 
[0039] Thus, in order to avoid an unnatural printing result, size of a boundary table is enlarged until a sufficiently 
detailed increment comes to appear in a hue so that saturation may change smoothly certainly. An increment of 
a boundary table repeats count of step S408 so that the CMY value of a new boundary table may be fulfilled. At 
step S410, a transition CMY value is added to the perimeter of a printer table. That is, if the rectangle grid of 
each brightness value was completely filled numerically as a result of S407 from step S404, it did not break, but 
only the rectangle grid in an actual printer color gamut (for example, 10 Figs, and 60 of 1 1 Fig.) was filled. So, at 
step S410, the color between the transition color 60, i.e., a field, and 61 is added, the transition to a boundary 
table from a printer color gamut is graduated, and a part for the color difference is held. These addition values 
are computed by interpolating for example, linear interpolating the point 64 of 1 1a Fig., and the value between 65. 
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Consequently, the CMY value of a transition region has the same hue, and a brightness value changes from the 
value of the edge of the printer color gamut 60 to the value of a boundary table smoothly. A part for the color 
difference is held by this, and a print color is perceived as faithful color reproduction of a foreground color. 
[0040] At step S41 1, the CMY value of a printer table is investigated and corrected and it ensures that CMY 
carries out color mixture to an achromatic color (L* shaft) smoothly. In detail, in a discrete intensity level, a 
printer table color is re-determined so that the printer table color near L* shaft may carry out color mixture to 
an achromatic color smoothly. At step S412, a printer table is completed to a rectangle. The CMY value was not 
inserted in the transition region 61 between the field in the printer color gamut 60 of a printer table (steps S404 
and S405), a printer color gamut, and a boundary table even at this step in more detail (step S409). At step 
S402, a hue include angle is computed about the remaining eels of a printer table like 69 of 10 Fig., and the color 
of a boundary table of a hue include angle which expresses 68 of 10 Fig. is inserted. 

[0041] The computer program which performs S412 automatically is developed from the above-mentioned step 

S401, and it will be submitted in the form of a supplementary microfiche. 

[0042] 

[Effect of the Invention] As explained above, even if it is the color which can be displayed on a display monitor, 
according to the printing approach of this invention, and equipment, it is printed proper. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the chromaticity diagram showing the relation between the color gamut which can be printed by 

the printer, and the color gamut which can be displayed on a monitor. 

[Drawing 2] It is the block diagram showing the airline printer concerning this invention. 

[Drawing 3] It is a flow chart explaining selection of the CMYK value of a color printer by the printer driver of 
the equipment of 2 Fig. 

[Drawing 4 a] It is a flow chart explaining the formation approach of a printer table and a boundary table. 
[Drawing 4 b] It is a flow chart explaining the formation approach of a printer table and a boundary table. 
[D rawin g 5] It is drawing showing the typical division into a printer table from a CIELAB color space. 
[ Drawin g 6] A non-connected field is drawing showing signs that it is removed from a printer table. 
[ Drawin g 7] Drawing showing a concave field in the radial in a printer color gamut. 

[Drawing 8] Drawing showing signs that a concave field is removed by forming a printer table in a radial at a 
convex form. 

[Drawing 9] It is drawing showing the configuration of a boundary table. 

[Drawing 10] It is drawing showing the relation between the printer table in the CIELAB color space to 
brightness value L* of arbitration, and a boundary table. 

[ Drawin g 1 1] Drawing showing signs that it is attached to each eel of a boundary table, and a CMY value is 
chosen. 

[ Drawing 1 1 a] Drawing showing signs that a transition value is added to a printer table. 

[Drawin g 1 2] It is drawing showing the printer color gamut of a* and brightness value L* of the arbitration in b* 
shaft. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[ Drawin g 5] 
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[Drawing 7] 




[Drawing 9] 
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[Drawing 4 a] 
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[Drawing 1 2] 
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[ Drawin g 10] 
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